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1.Introduction
First of all, we need to establish a mathematical model of the length of the shadow,and then analysis the length of the shadow change rules of each parameter. Based on consulting a large number of information, through the solar declination Angle, True solar time, Mean solar time,local time , true local time , Angle, local latitude and longitude, finally we get the sine value expression of the solar altitude Angle. According to trigonometric function we get the length of the shadow, the length of the rods and the expression of the solar altitude Angle.
According to the expression of the solar altitude Angle, through the control variable method , we make sure of a certain variable changes, other variables remain the same, then get the length of shadow about the change rule of each variable. Finilly we draw the length of shadow of the 3 meters high straight rod curveon October 22, 2015, Beijing time between 9:00-15:00 Tiananmen square (39 degrees north latitude 54 minutes and 26 seconds, east longitude 116 degrees 23 minutes 29 seconds), since data, longitude and latitude is certain, only the time of day in the change, and we can get the calculation curves.
Models for the length of shadow

Assumptions &Symbols,Definitions
 Assumptions  We assume that the earth is a sphere.  We assume that do not consider the sun through the atmosphere refraction occur, the surface of the sun Angle, mountain block, altitude, we assume the light from the sun is parallel light.  We assume that the earth's rotation is uniform. 
Model construction
Through geographical knowledge and mathematical formula derivation [1] , we get the formula of the solar altitude Angle,then we deduce the formula of the length of the shadow.
2. ,where x is the length of the rod.
Result and analysis
2.3.1 The Tiananmen square rod's length of shadow change curve [2] Fig 1 With the increase of month and longitude, the length of the shadow gets shorter first, then gets longer.
The influence of latitude change
We draw the length of shadow of the 3 meters high straight rod curve on October 22, 2015, Beijing time between 12:00 Tiananmen square (0-60 degrees north latitude 54 minutes and 26 seconds, east longitude 116 degrees 23 minutes 29 seconds) ,we make sure of a latitude variable changes, other variables remain the same. 
Conclusions
When we analysis the length of the shadow change rules of each parameter, we adopt the control variable method, and find that the length of the shadow basically don't change a lot with the growth of the year, with the increase of month and longitude, the length of the shadow gets shorter first, then gets longer, but with the increase of latitude the length of the shadow just gets longer.
